Because of its policy implications, the income elasticity of health care expenditures is a subject of much debate. Governments may have an interest in subsidizing the care of those with low income. Using more than two decades of data from the Iran Household Expenditure and Income Survey, this article investigates the relationship between income and health care expenditure in urban and rural areas in Iran, a resource rich, upper-middle-income country. We implemented spline and quantile regression techniques to obtain a more robust description of the relationship of interest. This study finds non-uniform effects of income on health expenditures. Although the results show that health care is a necessity for all income brackets, spline regression estimates indicate that the income elasticity is lowest for the poorest Iranians in urban and rural areas. This suggests that they will show low flexibility in medical expenses as income fluctuates. Further, a quantile regression model assessing the effect of income at different level of medical expenditure suggests that households with lower medical expenses are less elastic.
Introduction
In any setting, appreciating the effect of income on the demand for health care services has significant health policy ramifications for countries without national health systems. Knowing how much consumers will demand of different health services according to their income can be informative for governments in making allocation decisions. Governments may have a role in subsidizing services for those with low income if the demand is not very responsive to price, such as emergency services. This would provide some financial cushion for the poor. Chou 2007; Wang and Rettenmeier 2007; Baltagi 2010; Moscone and Tosetti 2010) .
Understanding the role of income elasticities in resource rich and upper-middle-income nations informs the debate over income elasticities in interesting ways. Iran's economy is highly dependent on the production and export of crude oil to finance government spending (Ilias 2009 ). Over 80% of Iran's economy derives from oil and gas revenue (Mehrgan 2008 ). The economy is thus exposed to global commodity market swings, and it is unclear how this affects the behaviour of both governments and individuals with respect to health care spending (Trujillo 2004) . Both internal and external events have shaped global oil prices such as the revolution in Iran (1979) , the Iraq-Iran war (1980) , the Persian Gulf war (1990), the Asian economic crisis (1999) , the Organization of the Petroleum Exporting Countries (OPEC) cutbacks (2000), the 9/11 attacks (2002) and the Iraq war (2004) (USDOTMA 2008) . Global politics also intervene. The United States has enacted a variety of sanctions since the mid-1990s and other countries in Europe and Asia continue to follow suit (Katzman 2012) . The sanctions have the potential to disrupt allocations across government services, including the health sector. This can cause further strain on household budgets where more than 51% of care is financed out of pocket (WHO 2008 (WHO , 2011 .
The volatility experienced by oil-exporting governments such as Iran, Venezuela, Nigeria, Algeria or Indonesia is not captured in studies of OECD countries, so the relationship between income and demand for health services is under-researched. Previous research on oil-rich countries indicates that not only do these countries behave differently than OECD countries with respect to social spending, but they also tend to behave in patterns similar to one another (Karl 1997) . The states dependent on natural resources fall into the category of the so-called 'rentier states'. These are nations in which a significant portion of government revenue accrues from external rents as opposed to taxation or domestic economic activity (Mahdavy 1970; Beblawi 1990 ). The existence of large natural resource reserves has significant implications for the nature of how a state behaves. A distinguishing feature of rentier states is the allocation of wealth rather than the production or generation of wealth (Luciani 1990) . Moreover, the majority of the population in rentier states are not involved in the generation of wealth but rather its consumption (Beblawi 1990 ). This means that domestic economic growth is not necessary for a generation of revenue, though some recent analyses have argued that the experience of these states is more varied (Van der Ploeg 2011). One basis on which rentier states legitimize themselves is patronage. Oil exporting countries provide at low or no cost a wide range of goods and services to their citizens, including health care, education, social security and employment (Beblawi 1990) .
During the two decades under study, Iran has pursued a number of measures to expand the provision of social services and to address socioeconomic inequalities. The expansion of government subsidized health insurance and investments in primary health care (World Bank 2008a,b) sought to improve access and affordability. Iran made a series of changes to its health sector beginning with the Universal Health Insurance Law in 1995. In 1995, the Medical Service Insurance Organization (MSIO) was created (MSIO 1995) to cover all citizens without health insurance coverage (rural, urban, self-employed, the poor, academic students, etc.) via governmental subsidies and in some cases combined with a contribution from the insured (Zare 2006) . This expansion was meant to be universal, but there were growing inequalities in access since the out-of-pocket payments were so high (World Bank 2007; World Bank 2011) . In 2002, the scheme was extended to uninsured people in urban areas using inpatient services in public hospitals. Because of increasing inequality in the health care system, the Ministry of Welfare and Social Security (MoWSS) was established in 2004 (MoWSS 2004 . This Ministry performed several programme for decreasing poverty in the country and finally merged with Ministry of Labour in 2011.
The main objective of these reforms was decreasing out-ofpocket expenditures to 30% (Ibrahimipour 2011 ). Between 2000 , the out-of-pocket decreased from 56 to 46%, but reversed course in 2004 , increasing from 46% in 2004 to 55% in 2008 (WHO 2010 . Although one study showed that the policy intervention did not decrease contributions on health expenditures during the 2003-08 period (Kavosi 2012) , another study evaluated the positive effect of Urban Inpatient Insurance Scheme (UIIS 2001/2) and Rural Health Insurance Scheme (RHIS-2005) on improving distribution of health care resource in rural and urban areas (Hajizadeh 2010) . Out-of-pocket payments can have dramatic effects on income elasticity of demand. In theory, where out-of-pocket costs are high, households should be more responsive to income than in settings where costs to the individual are lower.
As similar social insurance schemes are being promoted in other oil dependent and developing countries, a more comprehensive understanding of the effects of these programs on the most marginalized populations is valuable. Of the few studies conducted in similar contexts (Deaton 1997; Sahn et al. 2003; Xu et al. 2006 ) almost all rely on statistical analysis which treat health care expenditures as a dependent variable in a least-squares regression using splines to capture different effects at different level of income. Traditional linear regression can only make statements about how factors shift the mean of the expenditure distribution, and cannot illuminate factors that might affect the poor more than the wealthy. Furthermore, the skewed nature of the health expenditure distribution suggests that discrete treatment of this distribution may be appropriate to improve results. A similar methodology is repeated for the sake of comparison but further analysis using quantile regression (QR) techniques is also undertaken to obtain a more complete picture of how various factors impact different quantiles of the expenditure distribution. This method allows us to study how those in poverty may spend differently on medical care than those in upper incomes, given the control covariates. In our case, the quantile regression model helps illuminate the complexities of the relationship between income and health expenditure that are lost in a linear-regression model.
This study looks at the income elasticity of demand during the last three decades. Although our main objective of this article is not to evaluate the effect of health reform policies on elasticity, we do discuss the impact of some of these changes. The structure of the article is as follows. The next section describes the data and measurements used for the regression.
The third section contains a discussion of the QR model. The fourth section outlines the results of the regression. The results pertaining to the income elasticity of demand for total health expenditures are reported first, followed by a sub-analysis of the elasticity of demand for services provided by general practitioners (GPs), specialists and for inpatient services. The section concludes by looking at the QR model to assess the effect of each covariate at different levels of medical expenditure. The fifth section concludes with an analysis of these findings and policy implications. Given the available dataset, we cannot measure the causal nature of the association between income and health expenditure. However, descriptive information may prove useful for policy makers and in laying the foundation for future research examining causality.
Data and measurements
The dataset used in this research is drawn from the Household Expenditure and Income Survey (HEIS), an annual survey conducted by the Statistical Center of Iran (SCI). HEIS is a nationally and regionally representative household survey carried out by SCI. For this study, micro-data sets of SCI Households Expenditure and Income were drawn from 1984 to 2008. The sampling method is a multi-stage, random sampling with geographical stratification and classification (Mahmoudi 2001; SCI 2005) , with similar sampling methods in urban and rural areas. The ultimate sampling unit is a household. Sample size for each year varies from 27 148 (14 728 for urban and 12 420 for rural) in 1984 to 39 062 households (19 355 for urban and 19 707 for rural) in 2008. The dataset includes information on households from 30 provinces in 1984, 1990, 1995, 2000, 2004, 2005, 2006, 2007 and 2008 . In $90% of cases, the heads of household were male and 10% were female in urban and rural areas. The mean age of the household head in urban areas was 45.9, and 48.9 years old in rural areas. Approximately 76% of households in the urban areas had some kind of education level, whereas 49.5% of households in the rural areas reported some education. Income was also significantly higher in urban areas. Descriptive statistics and definitions for each variable used are given in Table 1 .
The study examined four dependent variables: (1) total health expenditure; and expenditures on three categories of medical services: (2) GP, (3) specialists and (4) inpatient services. The independent variable of interest is household income. However, given the poor reliability as well as the volatile nature of reported income in developing countries, total household expenditure is used as a proxy for household income. This methodology is recommended by Deaton (1992) , as it is more reliable than the self-reported income in surveys especially in the developing countries. Although there are well-known issues with using household expenditures, such as the responses to these survey questions are unlikely to be accurate, there are also drawbacks to other common metrics like the components of consumption (Deaton 1997) . This approach would ask about households' specific purchases over a given period. Consumption values can be skewed when wealthy households hire workers, supplying them with food. They can also be skewed in developing countries when households may manufacture and consume goods internally as these can be difficult to value monetarily (Deaton 1997 Tables A1 and  A2 ). We report results separately for urban and rural areas. For the first part of the analysis, we treated the years as pooled cross sections. For each year in the analysis, we include a province fixed effect to control for local geographical market conditions and in each case the reference dummy was Tehran. The original number of provinces was 24. Over the years, Iran has added provinces, for example by dividing large provinces into smaller sections. As such, we created additional dummies for the newer provinces. We added one in 1995, three in 2000 and then two more in 2005. For the pooled data set, we just kept the original 24 provinces. These covariates would capture systemic variables that could confound the association between the variables of interest. For instance, factors such as fraction of Gross Domestic Product (GDP) allocated to health, provider payment and changes in technology may affect medical expenditures differently over the period of the study.
Given these data included in the model span more than two decades, expenditure data had to be adjusted to account for inflation. The inflation rate calculation depends on both the consumer price index (CPI) as well as the weights of the different goods. The Central Bank of Iran (CBI) publishes a CPI for urban areas and the SCI publishes a comparable figure for rural areas. The data used to calculate weights were extracted from the HEIS. Given this information, we were able to calculate inflation as follows:
w i,j is the weight for household (i) to goods (j) in base of HEIS. i,t is the CPI that is published by CBI for urban and SCI for rural.
Econometric approach
To begin with, we first modelled the relationship with a spline analysis to compare results with other literature in the field. In
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the spline analysis, we divided the income variable into three groups (bottom 10%; 10-90%; top 10% of the income distribution). Using ordinary least squares (OLS), we estimate a marginal effect for each level of income.
To move beyond the previously mentioned limitations of the linear model, a quantile method was used. The quantile regression model, first introduced by Koenker and Bassett (1978) , is now commonly used to express quantiles of the conditional distribution of the response variable as functions of observed covariates. Although OLS regression models the relationship between one or more covariates X and the conditional mean of a response variable Y given X ¼ x, quantile regression models the relationship between X and the conditional quantiles of Y given X ¼ x. As such, this model allows the marginal effects of the covariate to differ over quantiles providing us with a more complete understanding of the conditional distribution of Y. With income elasticity, where the lowest quantile rather than the mean is of particular interest, quantile regression is most applicable.
The conditional quantile function (CQF) is the starting point for the quantile regression of continually distributed random variables. The CQF of quantile giving a vector of regressors X i can be defined as:
where F y ðy X i j Þ is the distribution function for Y i at y, conditional on X i . The CQF for health services as a function of income allows us to determine the dispersion in use of health services In the estimations, we used geographic dummy variables for all provinces and considered Tehran as reference group.
and its variability with income. Quantile regression fits the CQF to a linear model allowing us to evaluate a small set of numbers, one for each element of X i . Fit to a linear model, the CQF is commonly written as:
In our empirical approach, we investigate the effect of income after controlling for control covariates on medical expenditures using equation (3), where the quantile regression estimator j is the sample analogue of equation (3) (Angrist 2009 ). Finally, as it is customary in modelling medical expenditures, we took the log of the expenditures rather than modelling the relationship using a two-part model. The log transformation was enough to achieve an outcome with roughly a normal distribution; therefore, we were able to rely on standard assumptions under OLS estimation. Figure 1 shows the distribution of the log-transformation of medical expenditures. Although not shown in the figures, the other outcomes of interest (GP, specialists and inpatient services) also follow a similar distribution. In all cases, we imputed non-expenditures with a constant. Finally, the education variable was the only one with missing values, and we included a dummy for the missing observations, as well as imputing the mean value of the covariate (Firebaugh 2008) .
Results
The results of the spline regression models are reported in Tables 2 and 3 . The tables for the spline models include result estimates before and after the two knots (10 and 90%). To keep the number of tables at a reasonable limit, we present the outcomes of total expenditures and GPs for the OLS and the inpatient expenditures for the quantile regression. The remaining results can be found in the Appendices. The Tables 4-6 for the QR models include results estimated at five different quantiles ( ¼ 0.10, 0.25, 0.50, 0.75 and 0.90) . For comparison, the results from the OLS regression for each model are reported (with standard errors) in the last column. We report the results for all the included measures of medical expenditures.
Income elasticity by level of income
A primary objective of this analysis is to determine the income elasticity of total health expenditure. Table 2 reports the results for this sample for urban and rural areas separately. The estimated coefficients are all statistically significant. Each model includes all the control covariates as well as the geographic and year fixed effects.
Overall, the results indicate that health care has positive income elasticity, consistent with standard economic theory. Furthermore, most estimates indicate that health care is a necessary good for all individuals in urban and rural areas, as the income elasticity for medical services is relatively inelastic. In particular, estimates suggest a figure between 0.02 and 0.98 for all income groups in urban and between 0.27 and 1.08 for rural areas, and across all years under study. This suggests that as income increases, the demand for health services also increases. Although the elasticities, especially in the last 2 years (2007 and 2008) , had increased for most of the population (10-90%), the increases in the rural areas were more than the urban area (Table 2) .
Estimates of the income elasticity of health spending often imply that elasticity is approximately linear. Consistent with previous research in OECD studies, we found that the data suggest that the relationship between income and health expenditures is not constant across all income deciles (Di Matteo 2003) . Given this reality, to assess the effect of socioeconomic status on this relationship, a regression with spline knots at 10 and 90% was modelled. These cut points allowed for a comparison of the slopes for households in the lowest and highest income groups. The income elasticity of medical expenditures in the urban areas is lower for individuals with lower income than people with higher income for most years under study (1990, 1995, 2000, 2004, 2006 and 2008) . Lower income individuals in the rural areas also have more inelastic demand for all years under study except 1990. Consequently, OLS underestimates the magnitude of the effect at lower deciles. It is notable that studies in the United States, Canada and the OECD countries have found the reverse, that health spending is relatively income elastic at lower levels of income and more inelastic at higher levels of income (Di Matteo 2003) .
The most recent (2008) data support the finding that health spending is more inelastic for individuals with lower incomes relative to those in the highest income brackets. The coefficient for income inelasticity for those in the 90% quantile is 0.571 in urban and 0.611 in rural area, whereas it is 0.545 in urban and 0.391 in rural area for the 10% quantile. That is, holding all other things equal, health care expenditure is increasing more slowly for individuals in lower income brackets. These estimates of income elasticity are much lower than those reported in high-income countries (Kleinman 1974; Newhouse 1977; Leu 1986; Parkin et al. 1987) . Newhouse examined the relationship between national medical care expenditures and income in 13 developed countries and concluded that the income elasticity exceeds one with mean 1.26 in all countries. Our findings for rural area in the last 4 years are very close to Newhouse's, although the estimate is higher than the income elasticity reported for lower income countries (Mwabu et al. 2004) .
Income elasticity by service type
In response to research indicating that demand for primary health care services differs from more advanced services, we examined whether the effect of income differed by service type. Table 3 examines the effect of income elasticity on health expenditure for services provided by GPs. The tables for the other services can be found in the Appendix. The estimated coefficients are nearly all statistically significant and positive.
Just as with total health expenditure, the sub-analyses indicate that income elasticity increases from the lowest to the highest decile. Although there are more anomalous years, such as 1984 , 2006 (Table 3) , for most years the income elasticity of the highest decile is significantly greater than that of the lowest decile for all years across all services. The situation in both urban and rural areas is similar in all years except for 1984 and 2006. The comparison of the spline results indicates that for all service types, levels of health care spending for poorer families are less responsive to changes in income relative to wealthier families.
A comparison of these three services suggests that the income elasticity of demand for inpatient services is greater than that of services provided by GPs or specialists (Tables A1 and A2 ). The median elasticity for inpatient services in 2008 (0.492 in urban and 0.330 in rural areas) is more than twice that of GP visits (0.193 in urban and 0.261 in rural areas) and more than specialist visits (0.161). These findings suggest that an increase in income will lead to greater increases in expenditure on inpatient services relative to services provided by GPs and specialists.
Income elasticity by level of health expenditure (quantile regression)
To build on the body of research of income elasticity of medical expenditures, QR models were used to further investigate the Iranian data. The models assess the effect of each covariate of interest at different levels of medical expenditure. For this analysis, we focus on the variability in elasticity at different levels of medical expenditure. Table 4 reports the quantile regression coefficients for total health expenditures and Table 5 reports the quantile coefficients for inpatient services. The full set of results is not discussed; however, the results for 1984 and 2008 are available in the Appendix.
Before discussing the results regarding income elasticity, the need for QR analysis is best illustrated in Figure 2A and B, which shows a summary of the quantile regression of total health expenditure for all years in urban and rural areas, the last year under study. The solid line represents the estimates, f j ðÞ : j ¼ 1 ,:::::, 18g with the shaded grey area depicting a 95% confidence interval. Superimposed on the plot is a dashed line representing the OLS estimate of the mean effect, with two dotted lines again representing a 95% confidence interval for this coefficient. It is relevant to note that in almost all the covariates, the quantile regression estimates lies outside the confined intervals of the ordinary least squared regression at some point. This suggests that the effects of the variables are not constant across the conditional distribution of the independent variables.
In all cases, the income elasticity for different levels of health expenditures is positive as we expect from economic theory. This is also the case as we look at different types of expenditures. However, the magnitude of the effect differs by quantiles. The model of total health expenditure indicates that for all years, the OLS estimates are similar to the median (50% quantile), but the estimates at the other quantiles depicts how the distribution of income elasticity depends on the medical expenditure distribution (Table 6 ). This examination of income elasticity across quantiles of health spending reveals that the magnitude of the estimates for many years (1995, 2000, 2006 The increase in the rate of inflation in the urban areas is an effect of these policies. Since the distribution of health facilities especially in the inpatient sector is more in the urban areas, the increase in the rate of inflation has resulted in more consumption of these resources in the urban areas. Eventually, this has reduced remaining resources for the rural area, an issue which is clearly illustrated in the figure.
Source: Authors' calculation; households exp. & income survey, Iran: 1984 Iran: -2008 and 2008) increases monotonically from the lowest to the highest quantile. This pattern indicates a larger marginal effect in higher quantiles. OLS overestimates the magnitude of this effect at higher quantiles and underestimates the magnitude of the effect at lower quantiles.
Except for the last two years (2007) (2008) in the rural areas, support the finding that health spending is more inelastic for households with lower health expenditure relative to those with higher expenditures. Policy changes in 2007 and 2008 in rural areas are likely affecting the results (see figure 1) . That is, Values in parentheses represent the standard error (SE). The table reports regression estimates for income elasticity in a model for log total expenditure of household, with OLS estimates shown for comparison. The sample includes Iranian households in the selected years from 1984 to 2008. The sample size, mean and SD of log total expenditure in each year are shown at the left. All models control for age, gender, family size, education, marital status, activity status, health insurance status, location (urban or rural areas) and provinces. Root MSE = Root of Mean Squared Error. *P < 0.10, **P < 0.05, ***P < 0.01.
holding all other things equal, health care expenditure is less responsive to changes in income in cases where household spending on health are relatively low. If total health expenditure is taken as a proxy for need, these data suggest that those who are in most serious need of health care have more elasticspending behaviours.
Sub-analyses of expenditure by type suggest that for all services elasticity is highest among those with the highest level of medical expenditures. However, there is a differentiation between routine (GP visits; Table 3 ) and non-routine (specialist visits and inpatient services; Tables 5 and 6) health expenditure. A comparison of the regression models suggests that income elasticity is much more variable by level of medical expenditure for non-routine services. The elasticity among those in the highest quantile of medical expenditure is almost three times higher than that in the lowest quantile in the case of both specialist and inpatient services. Although variability by quantile is the primary aim of the analysis, it is interesting to note that across all quantiles elasticity has increased over the past two decades. Further, with respect to total health expenditure, there does not appear to be a location shift. The increases in elasticity in the lowest quantiles are roughly comparable with the increases in the highest quantiles. Comparing the increase in elasticity from 2004 to 2008, we see that among the lowest quantile there was a 25% increase in elasticity matched by a 30% increase in elasticity among the highest quantile. Values in parentheses represent the standard error (SE). All models control for age, gender, family size, education, marital status, activity status, health insurance status, location (urban or rural areas), provinces and a missing dummy for education. *P < 0.10, **P < 0.05, ***P < 0.01.
Income elasticity by location
The differences between the rural and urban areas of Iran are clear, and are influenced by the differences in the average education of the household heads, age and most important of all, the differences in income. The development of the family physician system in the rural areas obviously affects the elasticity for their services. They may chose to not work as many hours during the week and this will affect the supply of their services. The access to inpatient services remains low in the rural areas, which might explain some of the low-income elasticities for physician services if these are the most accessible substitute.
Conclusion
In this article, using multiple waves of data for 30 Iranian provinces over 26 years, we have investigated both (1) the income elasticity of demand for health services by income levels Values in parentheses represent the standard error (SE). All models control for age, gender, family size, education, marital status, activity status, health insurance status, location (urban or rural areas), provinces and a missing dummy for education. *p < 0.10, **p < 0.05, ***p < 0.01. and (2) by level of medical expenditure. Stratifying by levels of both the independent variable (income) and the dependent variable (health expenditure) allows for a much more comprehensive understanding of income elasticity than typically assessed in the literature. In all cases (total health expenditure, GPs, specialists and inpatient services), the income elasticities are positive which is consistent with standard economic models. Yet, our empirical approach proves to be helpful in describing the relationship of interest since the magnitude of the effect varies by income level and by level of expenditures. Further, we found that the relationship between health expenditure and income is not a simple linear relationship. Elasticity varies with income level. Although this finding is consistent with previous research, in OECD countries health spending has been found to be relatively income elastic at lower levels of income and more inelastic at higher levels of income Iran: 1984 -2008 , the intercept of the model may be interpreted as the estimated CQF of the total health expenditure distribution of a married, uneducated, 46-year-old man, with 4.45 family members living in the urban area of Tehran with health insurance coverage. In panel (B), the intercept may be interpreted as the estimated CQF of the total health expenditure distribution of a married, uneducated, 49-year-old man with 4.94 family members living in the rural area with health insurance coverage. From Figure 1 , we can see that the age of the head of households seems to be associated with a rather large positive effect on elasticity of income in the upper quantile. The effect of the number of members in the households seems to be negative while the effect of gender in urban and rural areas is completely different: i.e. negative for the urban areas and positive for the rural. The effect of education in the second and third quantiles in urban and rural areas is also different but in the last quantile it is positive. The effect of marital status in urban areas is positive and in rural it is negative, which could be related to the cultural issues in rural and urban areas. Regarding the effect of employment, in the unemployed households, the effect of this situation in elasticity of income is somehow larger in the upper quantiles; obviously rich people may use their savings and the unemployment situation would affect them less compared with others. The last plot in (A) and (B) depicts the variation coefficient for region, which shows that the effect of region for urban and rural areas is different.
(Di Matteo 2003) . We found the reverse was true in Iran. Households in the lowest income deciles had lower elasticity than households with higher income. These findings could be related to the higher cost of inpatient services compared with outpatient services (GP and specialist). Based on this study, the average cost of inpatient services are more than nine times that of GP and seven times than specialist. These are similar findings to a study by Weaver and Deolalikar (2004) , which showed that the cost of an inpatient day was more than 17 times that of an outpatient visit. For this reason, households may postpone some inpatient costs (e.g. hernia), or pay more, facing the catastrophic payments while likely decreasing the consumption of other goods (Pradhan and Prescott 2002; O'Donnell et al. 2008) . This suggests that in contrast to developed countries where increases in income enable greater increases in health spending among the poor, this might not be the case in resource-rich countries due to the relatively high out-of-pocket payments.
This reversed relationship has serious public-policy implications. Lower elasticity among the poor could be the result of structural barriers to accessing services in which case progressive health policies are necessary. The reality that this trend has persisted over the past decade in light of numerous programs aimed at increasing access to the poor suggests that further research into the barriers to care among the poor are necessary.
Low-income elasticity also justifies government interventions to reduce the net out-of-pocket prices for medical care, in particular to assist those in the bottom of the income distribution. This result also indicates that in periods of economic downturns-which are frequent in oil countriesthe poor would reduce spending in other consumption items at a higher rate than the reduction in medical spending. This may produce undesirable effects on the welfare of the households by forcing them to cut other expenses such as nutrition and education leaving them in further peril of permanent poverty.
Given these non-normative findings, we pursued other methods of assessing the Iranian data to better understand the elasticity of demand for health services in Iran. It has been suggested that health care may only be a necessary good in the case of extreme need and sickness. To assess this, the QR analysis was performed. This methodology enabled us to stratify by the dependent variable, medical expenditure. The results suggest that not only is health care a necessary good among all income groups, it is a necessity good for households at all levels of need (as assessed by medical expenditure).
Finally, the analysis over time of the relationship of interest suggests that there may be a slight gradual increase in elasticity over time but that there is no evidence of a location shift. The findings indicate that as incomes increase the proportion of health expenditures that goes to high spenders increases; however, this proportion has not shown a shift over the past decades. Given the numerous measures to address socioeconomic inequities in Iran during the decade-notably the expansion of government subsidized health insurance and the increased investment in primary health care-these results are unexpected. These data suggest that despite increasing investment in health policies aimed at addressing health inequality, the distribution of health expenditure has not changed.
The findings suggest that Iranian policies have not promoted any changes in the variability of elasticity but this model is not able to determine any causal relationship. Further research is needed to disentangle the causal pathways by which changes in income affect the health expenditure. In particular, further work using population base information needs to address how policies may influence health seeking behaviours (e.g. attending a public vs private clinic), and how this effect may translate into the observed difference in distribution of health expenditure. Moreover, a better understanding of the institutional constraints at work would help in further exploration of this issue. Institutional constraints in resource-rich countries will provide valuable information for other similar countries looking to promote improved access to care and health outcomes. Despite the limitations of the model with respect to evaluating the expenditure distributions, we believe that through identifying the factors contributing to variability in elasticity of health expenditure by income bracket, this article advances considerably the research on income elasticity in Iran. Values in parentheses are standard errors. In the estimations, we used all provinces as a dummy variable in each year and considered Tehran as reference group in each year. Dummy for each year to control for fixed effect factors and time trends with considering 1984 as a reference year. *p < 0.10, **p < 0.05, ***p < 0.01. Values in parentheses are standard error (SE). In the estimations, we used all provinces as a dummy variable in each year and considered Tehran as reference group in each year. Dummy for each year to control for fixed effect factors and time trends with considering 1984 as a reference year. *p < 0.10, **p < 0.05, ***p < 0.01.
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